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(54) DRIVE SHAFT DYNAMIC DAMPER 



(71) We, FORD MOTOR 
COMPANY LIMITED, of Eagle Way, 
Brentwood, Essex CM 13 3BW, a British 
Company, do hereby declare the invention 
5 for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly 
described in and by the following 
statement: — 

10 This invention relates to a drive shaft for 
a motor vehicle transmission. 

It is known that problems can arise due to 
vibration of a drive shaft, and it is an object 
of the invention to provide a drive shaft 

15 which is damped to reduce vibration 
resulting from bending of the drive shaft. 

According to the invention, there is 
provided a drive shaft for a motor vehicle 
transmission, the shaft having secured to it 

20 one or more cylindrical dampers each 
having a free natural fundamental 
frequency of radial vibration which is 
generally equal to a natural (fundamental or 
main harmonic) frequency of bending 

25 vibration of the shaft (with attached damper 
or dampers) to be damped, the or each 
damper being secured to the shaft in the 
region of an antinode of the bending 
vibration which it is to damp. 

30 In order that the invention may be more 
readily understood, two embodiments of a 
damped drive shaft according to the 
invention will now be described by way of 
example and with reference to the 

35 accompanying drawings in which: — 

Figure 1 is a perspective view, partly 
broken away, of a . first embodiment of 
damped drive shaft according to the 
invention, and 

40 Figure 2 is a perspective view of a second 
embodiment of damped drive shaft 
according to the invention. 

Figure 1 shows a drive shaft 1 of a motor 
vehicle transmission connected by universal 

45 joints 2 to an input 3 and an output 4. 

The shaft 1 will have a natural frequency 
of bending vibration with nodes located at 
the joints 2. When the shaft vibrates at its 
fundamental frequency of vibration an anti- 



node will be located at the centn I region of 50 
the shaft. At main harmonic frequencies, 
there will be more than one antinode. 

The approximate frequency or 
frequencies to be damped are decided upon 
from a consideration of the anticipated 55 
range of r.p.m. of the drive shaft. Usually, 
the frequency to be damped will be the 
fundamental frequency only, as is the case 
in figure 1. A cylindrical damper (5), made 
of rubber or other suitable material is then 60 
positioned centrally within the hollow drive 
shaft 4, the damper 5 being hollow. The 
damper 5 is selected to have a natural 
fundamental frequency of radial vibration 
(indicated by arrows Z) which is generally 65 
equal to the natural fundamental frequency 
of bending vibration of the shaft f with 
attached damper 5. It will be understood 
that the frequency of radial vibration of the 
damper 5 will depend upon the shape, mass, 70 
and spring rate of the rubber, and these 
properties will be selected as desired to 
provide the correct frequency. The rubber 
material of the damper can, if desired,^be 
encased in a^sleeye ^pf suitable material. 75 

The embodiment of figure 2 is very 
similar to that of figure 1, except that the 
rubber sleeve-type damper is mounted on 
the exterior of the shaft. The casing 6 may 
be of a heavy material, such as metal to 80 
determine largely the mass of the damper. 

Where several frequencies are to be 
damped, or where a single harmonic 
frequency having several antinodes is to be 
damped, more than one damper can be 85 
used, each damper being positioned in the 
region of an antinode of the frequency 
which it is to damp. Each damper will then 
have a natural frequency of radial vibration 
equal to the frequency of bending to be 90 
damped. 

WHAT WE CLAIM IS: — 

I . A drive shaft for a motor vehicle trans- 
mission, the shaft having secured to it one 
or more cylindrical dampers each having a 
free natural fundamental frequency of 95 
radial vibration which is generally equal to a 
natural (fundamental or main harmonic) 
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frequency of bending vibration of the shaft 
(with attached damper or dampers) to be 
damped, the or each damper being secured 
to the shaft in the region of an antinode of 
the bending vibration which it is to damp. 

2. A drive shaft according to claim I, 
wherein the or each cylindrical damper is 
made of rubber. 

3. A drive shaft according to claim 1 or 
claim 2, wherein the or each damper is a 
sleeve mounted on the exterior of the shaft. 

4. A drive shaft according to claim 1 or 
claim 2, wherein the or each damper is 
mounted within the drive shaft which is 
hollow. 

5. A drive shaft according to any 
preceding claim, wherein the or each damper 



has a metal casing, the mass of which 
determines largely the mass of the damper. 

6. A drive shaft according to any 20 
preceding claim, wherein a single damper is 
provided and is disposed centrally of the 
shaft. 

7. A drive shaft substantially as herein 
described with reference to Figure 1 of the 25 
accompanying drawings. 

8. A drive shaft substantially as herein 
described with reference to figure 2 of the 
accompanying drawings. 

9. A motor vehicle including a drive shaft 30 
according to any preceding claim. 

PETER ORTON. 
Chartered Patent Agent. 
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